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PLANNING AND SHIP OUTFITTING PRODUCTION CONTROL
AT NEWPORT NEWS

Jerry Bollinger
Production Engineer
Newport News Shipbuilding & Dry Dock Company
Newport News, Virginia
Mr. Bollinger has been associated with Newport News Shipbuilding for the

past 20 years. During this time he has held various management positions in
construction and production planning. He currently is in charge of the ma-
terial grouping, pipe shop planning, and computer generated pipe detail draw-

ing preparations within the Production Engineering Department.
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PLANNING AND SHI P OQUTFI TTI NG
PRODUCTI ON CONTROL AT NEWPORT NEWS

l. I NTRODUCTI ON

This report provides a general overview of the techniques
used in devel oping the Product Plan at Newport News, and covers
in more detail the inplementation and control of the plan, wth
enphasis on ship outfitting.

The intent is to inform interested parties about the Qut-
fit,Planning. and Control Methods used at Newport: News., However,
at this witing we are naking extensive inprovenments to our
material and production control systens. hese inprovenents
intime will alter sone of the methods used in Qutrit Planning
and Control; and it is felt that these inprovements nay be of
i nterest .

1.1 Material and Production Control |nprovenent(s)

The devel opnent and inplenentation of these inﬁrove-
ments is conplex, and involves alnost all of the
operating divisions. A comittee has been established
to coordinate and steer inprovements. The committee

is called "I| MPCO Commttee," and draws its nane form

i mproved naterial and production control.

the tasks either conpleted or in-process by the | MPCO
Committee are:

. Devel op Synchroni zed Schedul es

. Standardi zation of Key Cbnpanz Nunber s

. Converting toand Catal oging Part Numbers

. Sinplify and InProve Accuracy of Material Selection
| mprove Material Requirements Planning

. Inprove Record Accuracy

. Sinplify Shop/Ship Mterial Requisitioning

. Inprove” Shop Planning, Control, and Performance
Measur ement
Devel op a Product Structure for Qutfitting Simlar
to Structura

This list is not inclusive of all the on-going inprove-
ments but only cites the mgjor tasks.

230+"



DEVELOPI NG THE PRODUCT PLAN

Al t hough our approach to devel oping a product plan is
basic, and probably does not differ from techni ques used
b¥ other shipbuilders, it is subject to change due to the
af orenenti oned | MPCO Proj ect s.

In developing a product plan there are three segnents of

the plan; 1) Structural, 2) Qutfitting and 3) Mnufacturing.
As stated earlier, this report is slanted toward the
outfitting segnent of the plan. However, you cannot explain
the outfitting plan without briefly covering the other

two segnents.

2.1 Planning and Schedul i ng

Pl anning and schedul i ng begin during the proposal

eval uation before award of a contract. Availabilit

of facilities, manpower, and long lead time materials
are reviewed. Wrking from the proposed delivery

date, established by the "Invitation to Bid," tentative
award, keel, launch, and delivery dates are determ ned.
The ship's size, its type and the conpany's past
performance on simlar ships are considered.

There are six basic docunents or schedules that are
paranount to the devel opment of the product plan.
Each document is an integral part of the plan and in
most instances each is dependent on the other in
terms of its developnent. These six docunents are:
. Structural Erection D agram ( SED)

. Space Control Diagram ( SCD)

. Ships Goup Index and Schedule (SG S)

. Ships Draw ng Schedul e (SDS)

. Material Odering Schedule (MX)

. Manufacturing Goup Index and Schedule (M3 S)

Goup Definition - A group is a definite quantity
of materital to be installed or manufactured as a unit
or units. The quantity of material included in a
group is intended to be such as to allow maxi num
efficiency in handling, st oring_ and installation,

|

wWith mnimuminterference to adjacent work.

The followng is a brief explanation of these docunents:
2.2 Structural Erection Diagram (SED) (See enclosure (1))

The Structural Erection Diagramis a drawing of the

i nboar d Profile of the ship with one or nore cross

sectional views and shows the sequence in which the
ship will be erected.
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2.3

Using the contract drawi ngs and other available infor-
mation, the ship is divided into sections usually

al ong major structural boundaries, such as decks and
water tight bul kheads. These sections are further
sub-divided into erection units with their size largely
determ ned from handiing considerations. Each erection
unit is identified by a four digit number,'with the
first two dipits indicating, the section nunber, and

. the last two indicating. the. planned sequence of unit

erection within the section, 'for exanple

2008 . . . |
Indicates Unit Erection Sequence
L indicates Section Nunber

Al'so shown on the Structural Erection Diagramis a
breakdown of the major events for each structural
section,' such as':

Drawi ngs and G oups Conplete
. Material Available
. Mol ds Conplete
. Fabrication Conpl ete,
. Sub- Assenbl y Conpl et e,
. Erect on shipway

Spaces Control Diagram (SCD) (See enclosure (2))

The Space Control Diagramis developed for use in
control of outfitting and aids in the devel opment _of
the "Ships Goup Index ,and Schedule" (see 2.4). This
di agram di vi des the shigo I nto space control divisons,
each of which is identified by a.space control number.
Normal |y the rule for defini nﬁ space control divisions
is one deck level extending the width of the ship
bounded fore and aft by main'transverse. bul kheads.

Unlike the Structural Erection D agram the space

..control divisions are not nunbered in sequence of

2.4

erection, but are structured for the control of
outfitting groups assigned to a given space.

ships G oup I ndex and Schedule (SE@S) (See enclosure (3))

~The SA@S,is the system that schedules the conpletion

of outfitting groups both in the shops and on the ship.
Using the "Erect on Shipway" date for structural
sections; established in the Structural Erection

Di agram ; as the scheduling date for start of outfitting,
the Ships Goup Index and Schedule is prepared. The
nature of the S@S is structure, system and space
oriented.' Each group’ number is either conbination of a
structural erection units nunber and space cantrol nunber, or
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conbi nation of an outfitting cost class nunber (system
and the space control nunber; for exanple

cost
d ass
(System) Group Sub-Group
2235 2000 100 Outfitting Group
2008 EfZOOO 100 Structural Erection
Group
' o Identifies Space
Tdentifires Structural Unit Number.

——Qutfitting System Nunber

Schedul e dates are applied to these %roups by est ab-
lishing an installation start date (based upon the
Structural Erection conplete date on the Structural
Erection Diagram) and working back through the fol | ow
ing schedul ed events(fromlatest to earliest);

Installation Start
. Electrical Shop Conplete
. Pipe Shop Conplete
. Sheet Metal Shop Conplete
. Machi ne Shops Conplete
. Foundry Conplete
. Materi al Avail abl e
. Goups and Draw ng |ssued
. Draw ngs Conplete

Once devel oped the SA@ S provides the schedul ing
framework for all other derivative schedul es; Ships
Drawi ng Schedul e, Material O deri ng Schedul e,

Manuf acturing Goup Index and Schedul e, etc.

2.5 Ships Drawing Schedule (SDS) (See enclosure (4))

The Ships Drawing System (SDS) schedules the required
drawi ngs through the different design sections, and
the applicabl e owner, for agproval In tine to neet
the drawi ng need of the SAS.

Desi gn devel ops the SDS using the "Draw ng Conplete
Date” established in the Ships Goup Index and Schedul e.
Al t hough sone drawi ngs nmay cover nore than one group,
the drawing is scheduled for conpletion to suit the
earliest group shown in the SG@S. The SDS is inclusive
of all the drawings required to construct the product,
e.g. Structural, Piping, Electrical, Mchinery, Ventila-
tion, and Manufacturing draw ngs.

2.6 Material Odering Schedules (MS) (See enclosure (5))
The Material Odering Schedule is the docunent that
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3.

schedul es the in-yads date of the required purchased
material to suit the Ships Goup Index and Schedul e.

The MOS is devel oped by Design in a manner simlar
to that used for the preparation of the Ships Draw ng
Schedule. Using- the S@S, "Contract Cuidance Pl ans"
and historical data, estimates are made of the gross
material- requirements to be ordered from vendors.

These estimates are schedul ed according to need and
are further refined and the schedul e updated as the
drawi ngs are devel oped.

2.7 Manufacturing Goup Index and Schedul es (M3 S)
(See enclosure (6))

A manufacturing group is in effect a purchase order
toourselves requiring the manufacture of an iten(s)
to support the tinely construction of the ship.

The Manufacturing Goup 'Index and Schedule is devel oped
by the applicable Design divisions and the construction
proj ects. It schedul es the manufacturing groups
through the various shops to suit the nmaterial require-
ments of the Ships Goup Index and Schedul e.

| MPLEMENTI NG THE PLAN

The Ships Goup Index and Schedule, Ships Draw ng Schedul e,
Material Ordering Schedule and the I\/Bnufacturln? G oup

I ndex and Schedu e-prrovi de the major building blocks for
the Product Pl an. hese schedules are conputerized and
along with other conputer systems (to be explained |ater)
provi de managenent wth the tools to inplenment and control
the Product Plan. The Plan is inplemented as these'
schedul es and the applicable dramngs are issued to
Production Engi neering and the construction trades.

3.1 Production Engineering (Qutfitting)

Production Engineering is responsible for producing:

.G oup Sheets (Material List)
. Shop Work Packages'

to suit the Ships Goup Index and Schedul e and the

Manuf acturing : Goup Index and Schedule by using the

draw ngs- issued by Design: Upon review of the draw

ings and schedules it may be determned that a group

has not been Provi ded in the schedule(s) or a group
e

in the schedule(s)is not required. en this is
determ ned '\f;\(gproprlate action is taken to revise the
schedules (Md'S or' SGYS).

234



3.2 Goup Sheet Preparation

A Goup Sheet is a listing of the required material
keyed to a specific group (system and space) on the
ship. The list authorizes work and provides quantities,
description, sources, and routing of the material.

At present there are two nethods of physically
preparing group sheets; one is the conventional manual
method and the other is a conputer assisted nethod,
referred to as AGS (Automated G ouping System. The
AGS system closely audits all data and produces a nore
| egi bl e, standardi zed conputer printed group sheet
(See enclosure (7)).

It also interfaces with the "lInventory Managenent
stem (IMS) to aid in the Material Requirements
Planning (MRP). Al'so group sheets are structured to

aid in the preparation of naterial requisitions.

3.3 Pipe Detail Gouping Section

The Pipe Detail Gouping section is responsible for
speci fying the boundaries for Pipe Shop Assenblies
(called details), Wich will be input to the CAPDAVS
system (see section 3.4). This section al so groups
non- CAPDAMS naterial and prepares the prelim na'%

pi ping arrangenent drawing for use by the CAPDA
secti on.

3.4 CAPDAMS Drawi ng Preparation Section (see encl osures
(9) and (10))

CAPDAMB is the acronym for Conputer Aided Piping
Design and Manufacturing System which permts data
gntry and audit of pipe detail naterial and geonetry
ata.

Using the prepared Prelimnary Piping Arrangenment
Draw ngs, data is extracted and input to the CAPDAMVS
system  The system provides centerline check prints,

individual Piping Detail Drawi ngs and printed manufacturing

i nstructions. In addition material requirenents
summred to the pipe detail level interface with the IM
systemto aid MRP. The CAPDAMS outputi S i ssued to
the Shop Work Package Pl anning Secti on.

3.5 Shop Wrk Package Pl anning Section

Upon receipt of group sheets and draw ngs, the Planning
Section prepares and schedul es work packages for the
vari ous shop(sg - Machine Shops, Steel Fabrication,
Sheet Metal, Electrical and Pipe Shops, in accordance
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with the S3S or M3S. A work package consists of a
brief description of the iten(s% to be nade, the
source for the required naterial, a schedule for

conpl etion, the target hours required to conplete the
work and the material requisitions.

The work package information is input to the "Production
Scheduling Control System (PSC) (see section 4), and
in the case of Pipe Shop Planning, input is nade to

the Pipe Package Ordering System which draws the
material requirements from the CAPDAMS system by Ei pe
detail and interfaces with the IM5 systemto chec

the availability and |location of the material and,

in addition; generates material requisitions and

packing lists for the Material Support Division (see
enclosure (8)).

CONTROLLI NG THE PRODUCT PLAN

The Shi Ps Goup Index and Schedule, being the ship schedule
that all derivative schedul es nust supporf_bmé)row d%s adeguate
management controls at the group |evel. ver, Dbecaus

of the nunber of itenms subordinate to the grou?_ requiring
manuf acturing, the system does not provide sufficient

iﬂforrration required to nost effectively manage a nanufacturing
shop.

A conputerized shop scheduling and control systemis used
to provide feedback to the Ships Goup Index and Schedul e

and provides the shops a tool to neasure the day to day
production performance. This systemis known as the

"Production Scheduling and Control Systemt (PSC).

4.1 Production Scheduling and Control System (PSC)
PSC provi des

« On-Line Detailed Wrk Status
 Daily/Wekly Wrk Sequence Lists
 Target Hours for Forenen
o Work Perfornmance

- Conpl eted versus Delinquent Work

- Actual versus Target Labor
« Data for:

- Make or Buy Deci sions

-Caacit%/ Pl anni ng S
+ Schedule for Mterial Requisitioning

Requi rement s:

. Work Breakdown According to Predefined Wrk Centers
+ Realistic Schedul e Dates

. Realistic Target Hours

. Accurate Feedback
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The PSC system used in our Shops provides the frame-
work for a total yard work managenment system

4.2 Yard Production Scheduling and Control

Qur objective is to have a total nechanized yard
production scheduling and control system capable

of providing many |evels of managenent infornation.
Qur progress to date includes the |inking of the

i ndi vidual shop PSC systens to the SA S thereby
creating the basis for such a system As a result,
we can nake inquiries by a given contract and group
nunber, and the systemw |l access the applicable
shop PSC data bases to determne detailed production
status (see enclosures (11) through (14)).

CONCLUSI ON:

This report has provided a brief overview of the techniques

and systens used at Newport News in devel oping, inplementing,
and controlling the Product Plan, and was prepared in the

spirit that the information nay be of interest to other concerns.
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03126 08296 04056 05246 07036 (SS06 05246 07187 FOR HYD SYS
0210% 05203 01126 03106 03287 03106 « HN DWG 230-1639
61Cn 22390 10 2300 1400 S00 04G 012 012 TH P DEX P DEK C MATL ALVU 00301 11082000
(56 057 Q39 03) 023 037 093 101 104 1SO =150 DEHYDRATION UNIT WATER REMOVAL
03255 07055 09276 12206 01077 01517 03147 25097 05807 04173 04170 FOR SS & STEZR & STERN DIV SYS
12016 121535 01927 01207 OR217 04173 OS177 <5178 01020
L 29 030 042 084 053 058 126 VALVE BYFASS & UNLOADING
127223 12283 00226 06143 062 06285 10317 FOR HFP SS & STEER & STIIRN DIV GYS
< 11105 11173 06206 06256 11105 11196 11185 N.N.DWG 215923
7 SiCD 20COK 10 2300 1400 400 040 011 TA K CBS, _P_DEX A-WATL R¥ AXNA 030D 11172000
g 0s2 093 035 107 107 147  ACCUNULATOR HYDRAULIC FLOATING PISTOM TYPE
| 03077 05237 04047 08267 05207 03275 FCR CTERN DIVING EMERGENCY STORED EMERGY SYSTEM
S 11248 03116 08136 03155 09163 AS_APPROVED
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Enclosure (6)

MANUFACTURING GROUP INDEX & SCHEDULE

"'n‘ A NEEDL - GROUP INDEX AND SCHEDULE - OUTFITTING JOB T006CJ~10 TOTAL

N Y
Qg

i uowﬂmwuw,r IR o enee [ ones| e [ rer | x| ro | was [ on [owe] e
PEom, A . ean . no, oy DESCRIPTION 1 swe LIST | WATL | MATL | couem 1 comnr | comer | coupy, | SHOPS | sSHOPS 4
et s e E Nl Sn s "izf; ; 15sUED | RECD | RECD h compL | compL |,
FELT 1423 1] m «MANF GAGE BOARDS o1 o} 30 9134 '2.135 i 12 e 1 19] 10165 7 1e,
- 93; Pli2aTiz26701028 1 07318 o
--l 2300 2“56‘_1 ) L4 0503705037 2%y 24 23 26 27i 28 29 3 .
—_ * i |
2300 2414 1 o, e«MANF FON & RESILIENT MOUNTS e3! "0‘16 23 090 091 "| 2100 3| - 4118 '5i118 e b4 1e
e - oo P012&7022L70228_7 05027 - 0905709057
®  2300-~1403-100 y ol 0124712077 Ty Mpre s w wmwse
x ' | <« . !
2300 2424 1l oy eeHAND PUMP ﬂANIFDLD STATIUN/VARlUUS‘" 122 T 126 127 ' 21156 T 1156 156 161 '
ol 15 § ELCR u; PLO0U3T1031T711077 05298 . 051580529807038
:J 2300-1000-800 : 1003701136 ® Moox 2e "l e & e
! : ‘ | .
| | | ) oa o3| e cop " e " 12 [F] 14 15 [TH 17 18
o e
o e ! 2 22 23 24 23/ 28 27 28 29 ’0
| | | :1 6 _ ] :: [T o9) e " 12 13 . ta 13 e wl “i
g; o7 21 22 23 24 238 26| 27 28 29 Sl';
' -
|
l { | L ) as| o» [1] e 1" 12 13 1“ 19 10 17 18
e 23
[} ) . o7 2 22 23 24 28 24 27 28 29 £1)
! I l 01] ea o3| pa [ 10 1 12 13 e 13 10 17 18
LY oe
H 0y . o1 2 2z 29 24 - as| - 26 27| 26 29 se
0'STRIBUTION SH | PD | OD | WM [HPCCHE| MD | NS | RD | OB JOA [EL | 5M | PS | MI | PC | RH [FO |.A | B [ E ] G | M [ W [ N | IE [ CL |M55] AH Mu_'fh-qé ]
FrANTITY | ] I I I | L1 I 1
'i.JED ______ 04 26 18 [ TOTAL HO. OF COPIES FOR DISTRIBUTION JHuLe wo, M A16 'OUTEIT'IV'![G SMEET NO. 1909
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Enclosure (7)

o 5’.’0. ‘:‘3""“ . F.0- GROUP L1ST=~=-MACHINERY QUYFITIING GIOJP : DATE 09/22/717 .
. 006 QUAMTITIES LISTED FOR 1 SHIPLS) .

PROJUCT LINESTS#DRANING AND ITEM NO, sQTY UlteDESCRIPTIDN t HM’ERIALORDUNNG
STAUITIRE NFSSCESOURCECMATENMIAL TDENT HO,) eTAT 4TL  UMe NCLV SSDRSSPECIFICAIIINS IR NITES SCHG®
....Ill.!l...'.l.l'.'..l.I.'-lI.Il.llI-I'.IllIIII'I'lll..l.lll..l.Il.l.ll'il..ll’l.."..'.ll'.l.'I‘I'I‘.:I-IIIIIIIIIIUlll..l....I....

: T

2 is) 6002-95#31 . svc COVER=MBT VENT VALVE & ACS § 5 ACB . SALUNTNUK X/0-MS o

NF PD &280-4039-H20482 . * 19,2008 ¢In PORT CpVER) » - .

’ 16 : . re

2 ﬁ Le2 6002-95433 . 4PC GASKET=13 uB X 10.125 D X 125 TrK SBUNA=N MS .
NF PN 9779391 * 196200812 FOR PC 3) . L »

. .

2 L83 6002-95434 L APC SET SCREW #1n-24 X ,375 LG FL pT ) sNl-Cy Srms Te
() PN 9752003 ! ‘ ® L] »

H L84 6002-95440 . . 40PC SCREW=SCH CAP .300 X 1,125 LG SELF LUCKING SNI=-CU Sr)lf T.

PN 9762229 : . .
»
2 Lag 6002-93441 . * * 32PC SET SCREW 4300 X .500 LG STEFLON .M./a8 ro
HF PN 9755424 % 264.900IN . o »
.
2 Les 6002-93442 L 4PC PIPE PLUG ,500 RAISED S2 -0 SCARAAN STEEL ro
PN 9714170 * S/ MS o
. -
2 La7 6002-78451 » 4PC SPIlNG RETAINER NMF 44500 OIA Dll tNl-AL-BRl IM-M5 .
NF PN 9737051 L 2%+J001IN s
.
2 L3 6092-98432 . 4PC. SPRING *BE-CU  s7M5 e
P4 5n01212 * K ] »
f’ L39 6002-98»533 * 2PC GRODVED BUSHING MF 4.520 DIA BAR tnonLsnRIJV4w:7:
¢ NF Py 9737051 *  LJ.00cIk . . .
. . { ]
2 (§ 7] 6002~-98434 . 2PC PLAIN BUSHING _KF 4,300 DIA lAa eN{=AL=BRZ M-/4i T8
HF PN 9737032 ®  12.2001% » . .
b
0d5 4-A {-¢ X39 HLD FO QA NSS FAB PF EL SA GM PH £-5 GRPSTA TRADE 1SSD 1VGPSCINIRACT SCHARGE CGRIUP  TRANS-ITL
3 3 3 3 3 & 3 3 5 3 & 5 s 5 COM €61 MG %5160~7-8-9-2%6002 *5002~3009-100-0
0'00000003':..030.l‘00.‘000‘...‘ ee 3 l.‘.lo.l..li.l‘ll.:l..; . . - L S"EE' 50
$332-3222-102=2 HBT & & 3 VENT VALVES € INTER SO AFT 8y FIELDS § E EX] 883460 SReeSessrsssstissssassers
SGs
)'J P4 FJ BL IN HS RY ss Yy PF PS G4 PC OA I8 EL RD WM MG EG PG HH AH X10 ML A”D R] J1 Sf 330 PTD td SND RPR LINE ITENS
8 & 3 3 3 3 4 3 3 33 3 2 & 3 3 i 3 3 3 s 3 3 :.:33.::3,;:101

oo’c.oco)oo’n.o.-).o}a.‘.o)00-3uo‘..‘oc}oca.o‘co’to‘a-p-t3o-3-03-ooa.00.30-ccoooo-3'cn.Qo‘--o-ozoooooo‘o..3-03--.1...3
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Enclosure (8)

AL REQUEST

ORIGINAL

M 300-103 (REV 13
/WWMMERIAL DESTINATION RECIPIENT'S NAME CONTROL LEVEL IF Al MATERIAL! FItL WHAT 15 Ul TS
1£ lAwuu\ue AND AVAILABLE AND
. | 99842PRO 100 A TD 1S NOT AVAILABLE SHIP BAL, LATER CANCEL BALANCE
» [~ DATE OROERED  ~  [REQUESTER S SIGNATURE - DEPT T PHONE REQUESIER'S SOC SEC NO AUTHORIZED FOR (Job Order, LR )
H ! . I TILMAN o D61 - l80‘52|6 231-70-0938 .
DATE RECEIVED BY WAREHOUSE CHARGER, ACCT HULL JOB ORD FL | SuB GV AUTHORIZED | AULL o TOST CIASS GROUP SUB GROUP SS. GRP
. 10 8 P ,.| 2355 Grons Oy D 2355 - 400 . .
QUANTITY WANTED U M | MATERIAL IDEIN"FICAYIQN NUMBER DESCRIPTION PIECE NO = 1 :
1.000 C Pp7171086 o CPLNG 1.250- X 1+000-BRZ REDUCIN FE .
BSUE i 2 3 g 3 s 3 TRACE CODE o - SHEET | UNE "
pe |roc h40959 B1D6G 11 Pl Pl124
1SS ORAWING [ SHEET | REV. TEM
1 : arv. ! T ‘ o ) -
QUANTITY WANTED U M | MATERIAL IDENTIFICATION NUMBER DESCRIPTION * TPIECE NO '
. 1.000 PC. pP713458 FLANGE 1.000~150 LB BRZ SILVER BRA. w
ISSUE 1 3 4 ~1s y 16 1% - YRACE CODE SHEET L] T WNE
PL | toc bl E5C26 :
e s, - ' DRAWING [ snmeer T Rev o, em
ary. ! . ].
QUANTITY WANTED ¥ U M | MATERIALIDENTIFICATION NUMBER o DESCRIPTION {PIECE NO N
: 4.000: 0821032 4y ¥ - [TUBING 14660 NOM 0D X 0.065 MIN CU - e T w .
TSSUE i 2 3 5 5 TRACE CODE o e
F/B [ oc. P3RACT 88 P3RAC293 R3RACKT79 . ) N
3 s, I = DRAWING T sheer | REV * WEm -
QUANQ‘;:YV‘WAN‘E; ‘ M |MATERIAL IDENTIFICATION NUMBER RIPTION PIECE NO ‘ J ‘
N AL l NUMI - N - N
E 12860 - F1" padiozs FUBTNG 1.315 NoM 0D X 0.065 MIN CU Yo ou
€ ‘ 't B s - TRACE CODE * TSHEET, T e O
B | coc. Fsmcsss B3RACI61 P3CARD N - = -
4 1 iss. . ORAWING T sHeer [ REV EM ) g
Qry. . - . » .
>WA-NIITV ANTED U M| MATERIAL IDENTIFICATION NUMBER DESCRIPTION TPIECE NO w i
P ' . . . . . «
1SSUE 7 7 3 ) 3 0 TRACE CODE SREET | UNE -
um |'1oc. . . . . s
— : - H
oS " DRAWING T T shEer [ REV T M g
L’ Qry. ‘ W, E
QUANTITY WANTED U M |MATERIAL IDENTIFICATION NUMSER PESCRIPTION IPIECE NO w g
TSSUE ’v 7 3 i g a TRACE CODE e T e H
um | LocC. . . H
1SS. DRAWING T sHeer | mev TEM H
QryY. E
UNE DEPT. | ESTAR. 8Y DATE cr. WEL BY 1 DATE . JOB NUMBER W STAGING LOCATION g
: 618C02559 bet b
033 ] COMMENT Ieco mcou::gusc - ru}wig &v” e o DATEFIED REQUEST NO . -
\ 99163207 « f o ncome : : } 99642PRO
L4 REWPORT NEWS SHIPBUNRDING AND DRY DOCK COMPANY .
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Enclosure (9)

PIPE DETAIL MANUFACTURING RECORD

BENO—PE—IM—STEEL— SHOP—w -HACHy—&
NOMINAL SI2E 35,00 THICKNESS 0,220

i:——————————-————-—os~o——————-——-»axsr-——-———- BEND CLOCKWISE - -BEND-~ COORDINATES(TEMP NOT INCLUDED} -- —— - —-
i PYS wNOS, C,B,C, 1 TANG D,B,T, RAD ROTATION ANGLE END PREP TEMP (CUT X \J b4
. 1 3,00 6,85 42,170 6,000
', 2—-1 14411—--12,00 - 12,00 —-3,00~- Oy — 16,0--— 37,920 ———6,250 —--0, ———
nl. 3 2 20,61 29903 24,85 3.00 180.8 12,6 10.000 Oe
N N 13,66 15,30 12,00 PN=~1B Oy 7,53 3,875 0e
l, - —————————— QDISTANCE FROM POINT | YO CENTER OF FIRSY REND — 4,26—— --- -- - o - —— e
PN DISTANCE FROM CENTER OF LAST BEND YO PQINT N 6.13
' snuur 2285« 42005502
l St pEPP——- STOP —--—- - NAME—- -~ — DATE CHARGE e e— — ———- —
M- ueesbd e . ORDER # 042182
s L11112
I‘—-—_c 6 Y 8-9 0 MIC——-- MATERIAL IDENTITY - .—--- QUANTITY — UNIT—————— DESCRIPTION-———--——  MATERIAL —~ PIlECE——-~ REV
n’i': BEND X X X X X HMCel PNGB31259 0! 56 3/8" 54563X,220 MIN,1863 cu-m 70/30 opxn-! A
Joi e — . — e e e, —_—— - ———— —
P X X XXX VCwl PL9TL3612 1 14 5 FLANGE GROOVED CU-NI 70/30 ‘Fu A
l' - -NOTES - — e . —— . e e me— e - - ————— o+ e me e e ————
o CLEANINGWNN PROCAY83
i WELD INDEX TABULATION DWG 228%-810 ’
' —-—THIS DETAIL RFQUIRES STAVE DAMPEMING -~ « - — ~ -— —_— _— - .. —— e s
ol THIS DEYAIL IS PARY pF ARRANGEMENT SUBASSEMBLY azoo-z
|,, ALLOWANCE QN FND CF PIPE AS INDICATED IS FOR TEMPL ABDARD SHIP
J—-— + INDICATES NDN~DEVIATIONAL MATER1AL, NO SUBSTITUTIONS ALLCHED ———— e = e - - --
o CONFIGURATINN 1S NON-CEVIATIOMAL, NO VARIATIONS ALLOWED
N WELDING w NN PWG C600e26, CL P}
|,—-—- BENBING AND FORMING = NN PROCEDURE MB4 - -=-rm — —'- - -oomo - —-- wm— s e ———— e e
SN .
7 e e e e e o+ e e e ——— e e e & —_ —_ -— .
[
s
I.. —— — — —— e — —— — — -
wht
w'- PRE ACID DEYG, BEND MAcu. PS/CU  DOEGR I.AV FABY FAB2  WELD NDT GRADE TEST REMV GALV DATE
- CLEAN CLEAN CLEAN BEND -EASE out BRZ CLEAN FLUX SHPD
V. l——-—-DAYE R U - IRSISEE PO [ P S - b= e afeee = — e PRRP S SR RSN TR [ U— - —§ e mme e ! STOPw ~— - ————
i, ’ ’ ' ! ' ' ' ' ' ' ' ' ' ' ' ' t RECEIVEDw
LN SUPY ' ' ' ' ) ' ' ' 1 ' 1 ' ' ' ' ' '
Jol=— - ——— e e b e fees e e ) c e R L L. ' ' L I MC NO, - —
. MECH ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 167
Ul ' ' ' ' ' ' ' ' ' ' ' ' ' ' ‘ ' '
i ——— ISPt b e b e B Ll i b e e B PPN JrPSSRPE R -4 1} | JEENpUR [N EE T unuy Y- — et —— -
vui.,
l‘ - - et mase  sevoim —_ —- —— — TAG Pl7le}l - — PR ——e e s
ol DETALL A PAGE 1 OF 2
e CAPDAMS  [SSUED BVe HULL APPL, GROUP NO, ARRG DWG, 2285 ~ 808X1

05/04/79 —HMACH oes—tu-—n‘r.—ou-—uh 6!0——22"‘--‘200-5502- ~———-DETAIL OWG,

A2283 «——-318 REV,
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Enclosure (10)

CAPDAMS — COMPLOT

-Z
10 PIECE NO LOCATION ORIENT JT TY JUBINT NO. NOT
1 P171-1 MAIN PIECE
2 FL! A ENON 25-2 PN-18 TD-20542 RT [—X—
Y

2 FLL
84
\ @) 6 o
3]\
10.00
37.92
8 uz2.17
o -
X
Z r 'O.
DRTE~
SIGNATURE~
LOCATION-
2 1 P171-1
DETATC AFGE D CF )
CAPDAMS HULL RPPL. GROUP NO. - A
= R

05/04/79 G16 617 618 619 620 2285~ 4200-5502-  QPETL, _DWG, NJ, 82285 -318




Enclosure (11)

PSC — GROUP INGERY

HULL P/L CLASS GROUP SUBGRP SSGRP CD ECD DC

617 D 2300 4102 5408 1 PS
DESIGN GRPNG A-MAT C-MAT X10 FO MSS DA

132 136 140
11138 12118 04239
02028 06128 01129

CHEKPOINT? ALL
DO YOU WANT MATERIAL DUE STATUS? Y
x42 DIV

P
PIPE EL
155

08069
X42A

ES EC

156 159
08139 09039

KRKKKRHOREKRRRRK KRR AL LKE KHKKKKIKRKKKKKKK KKK KKEKRKKKLRESAKRKRKKAK KK KKK KKK KK

JOE NO=617C003401 [UG=
ASSEMBLY M41~9

JOB NO=617C003402 DWG=A2300-732
ASSEMBLY S41-9
DET A

JOB NO=617C003403 DWO=A2300-732
ASSEMBLY S41-9
DET C

JOB NO=617C003404 DWC=A2300-732
ASSEMBLY 541-9
DET D

JOB NO=617C003405 DWG=A2300-732

ASSEMBLY S41-9
DET F

Enclosure (12)

o

WAIT MATERIAL RESF DEFT=X42

COnE S
COMPLETE RESP DEPT=X42
COMPLETE RESP DEPT=X42
COMPLETE RESP DEPT=X42
COMPLETE RESP DEPT=X42

PSC ~ 10D STATHS BY GERH GENTER

JoB

AREA? PS

ARE YOU ON A HARD COPY TERMINAL? Y
WHICH WORK CENTER? 42C-MD40

START DATE? (MMDDYY) 031279

END DATE? (MMDDYY) 062879

Aokkkkkolok kskeerkeb ek eror ek kR sk FokkkRk R kIR Rk RoR Rk Kook REKKEK

DOCUMENT WORK ORLIER OP % START NORMAL ACCUM STATUS FRIOR
618 D6200 7000 100 618C016013 005 052179 .0 .0 LATE .0
618 D6200 7000 100 618C016012 005 052179 .0 .0 LATE .0
617 D2300 4203 5530 617C005639 005 062579 0 .0 LATE .0
617 D2300 4203 5530 617C005637 005 062579 0 .0 LATE .0
617 D2300 4203 5530 617C005636 005 062579 0 .0 LATE .0
617 D2300 4203 5530 617C005634 005 052579 0 .0 LATE .0
617 D2300 4203 5530 617C005632 005 062579 0 0 LATE .0
617 D2300 4203 5530 617C005631 005 062579 0 .0 LATE .0
617 D2300 4203 5530 617C005629 005 062579 0 .0 LATE .0
618 D6200 7000 100 618C016031 005 052179 0 .0 LATE .0
618 D6200 7000 100 618C016030 005 052179 0 .0 LATE .0
618 D6200 7000 100 618C016029 005 052179 0 0 LATE .0
618 D6200 7000 100 618_C016028 005 052179 0 .0 LATE .0

247
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"Enclosure (13

) .
PSC — WORK CEUTER H:FBREIATIER

*CTR

AREA? PS

ARE YOU ON A HARD COPY TERMINAL? Y
WHICH WORK CENTER? 43C-MO40

Kok ok K K K K K K K K K K Kk ok kK K K K K K K K K Kk K K K Kk kK kK K K K K K K K K K K K k K k * * *
WORK CENTER=42C-M0O40 TEXT=MATL ORDERED

MACHINES= 0 MEN= 0 MOVE TIME= 0 OTI ME= 0 DAY LEN= 8 OVRHD RATE= 0
MACHINE RATE= .00 LOAD CODE=1 LOAD PERCENT=085 BASIC CAPACITY= 8

WORK CTR SETUP LOSS= 0 WORK CTR LOSS FACTOR= .00 SU/PROC RATIO= 0

Enclosure (14)

PSC - ORDER STATUS DATA

*STA

AREA? PS

ARE YOU ON A HARD COPY TERMINAL? Y
*TYPE G

CONTRACT OR JO 617
PRODUCT LETTER D

COST CLASS 2300

GROUP 4102

SUBGROUP 5408

suBsuB

* ook kK K K Kk Kk ok kK K K K K K K Kk k x K K K K Kk Kk * * *
ORDER=617C003401 DESC- L000002 M41-9 RESP-42 DEL, WORKING
ORDER=617C003402 DESC- L000000 sS41-9 RESP-42 COMPLETED
ORDER=617C003403 DESC- L000000 sS41-9 RESP-42 COMPLETED
ORDER-617C003404 DESC- L000000 S41-9 RESP-42 COMPLETED
ORDER=617C003405 DESC- L000000 S41-9 RESP-42 COMPLETED

X ok ok Kk ok ok K Kk ok Kk Kk ok K Kk ok K k Kk Kk K k Kk Kk Kk Kk Kk KX Kk Kk Kk *k k * X Kk * K *

WHICH WORK ORDER? 617C003401

Kook kol ook oinioporesoxeksiokeriookok kR ck Rk ek Rk Rk ek ook ol o koo k
WORK START NORMAL -ACCUM COMF CONTROL
OPO CENTER DATE HOURS HOURS LOCATION DATE TICKET ¥
005 42C-MD40 080679 .0 0.0 * *070279 150-31254-14213
010 42C MR40 083079 .0 0.0 * 070279 * 150-31255-14210
022 42C-4022 090379 .0 0.0 * * 150-31256-14217
032 42C-4032 091079 .0 0.0 X * 150-31257-14214
037 42C-4037 091779 .0 0.0 * * 150-31258-14211
070 42C-4070 100179 .0 0.0 * * 150-31259-14218
080 42C-4080 101579 .0 0.0 * * 150- 31260- 14214
085 42C-4085 102279 .0 0.0 * * 150- 31261- 14211
999 42C-CL40 102279 .0 0.0 * * 617-03401-14218
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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